The distribution of p-electrons in rings of fully benzenoid hydrocarbons was investigated. It was found that the electron content EC of "full" rings varies significantly (between 5.5 and 2.5 electrons), and depends on the annelation mode, mainly on the number of adjacent rings. "Full" rings belonging to the same annelation class have nearly equal EC-values. The EC-values of all "empty" rings are also nearly equal (around 2 electrons).
INTRODUCTION
The use of Kekulé structural formulas in the analysis of the p-electron structure of benzenoid hydrocarbons dates back to the 1930s, and since then has become one of the standard methods of the theoretical chemistry of conjugated molecules. 1, 2 It is therefore somewhat surprising that the idea of assessing the distribution of p-electrons into rings by means of Kelulé structures was put forward only quite recently. 3, 4 According to the proposed method, 3, 4 the p-electron content of a ring R, denoted by EC(R), is computed as follows. In each Kelulé structure the p-electrons are assumed to be distributed in the rings according to the positions of the double bonds: a double bond belonging solely to the ring R, contributes two p-electrons to R; a double bond shared by R and another ring contributes one p-electron to R. The EC(R) is the arithemtic average of the respective electron contents of all Kekulé structures.
It has been shown 5 indicate, respectively, summation over bonds that belong solely to the ring R, and bonds that are shared by R and another ring. For additional details on EC, as well as for illustrative examples see some of the numerous recent papers concerned with this matter. [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] FULLY BENZENOID HYDROCARBONS In the Clar aromatic sextet theory, 2,22 the so-called fully benzenoid (or all-benzenoid) hydrocarbons play an outstanding role. These are the benzenoid systems in which all p-electrons can be (formally) grouped into "aromatic sextets". Thus the fully benzenoid hydrocarbons are represented by a single Clar formula in which there are no double bonds. The rings in which aromatic sextets are located (indicated by circles) are said to be "full" whereas the other rings are "empty". Examples of Clar formulas of fully benzenoid hydrocarbons are given in Fig. 1 .
Fully benzenoid hydrocarbons are the most stable benzenoids and, due to a new method for their synthesis, 23 their chemistry is nowadays in great expansion. Fully benzenoids were subjected to numerous theoretical studies, with particular emphasis being placed on the relations between their structural and p-electron features. [24] [25] [26] [27] [28] [29] [30] Various theoretical approaches 31, 32 agree that in the "full" and "empty" rings of fully benzenoid hydrocarbons, the extent of cyclic conjugation is, respectively, very strong and very weak. [28] [29] [30] From the point of view of the concept of electron content, one may expect that "full" and "empty" rings have, respectively, large and small EC-values.
The aim of this study was to check this latter assertion and, if possible, reveal the finer structural details influencing the EC-values of the rings of fully benzenoid hydrocarbons. In order to investigate the p-electron contents of "full" and "empty" rings, 67 fully benzenoid hydrocarbons were considered. These were chosen in such a manner that each of the twelve possible annelation modes (cf. Fig. 3 ) be present several times. These benzenoids possess 11-19 hexagons, most of them being pericondensed. The method of calculation of EC, based on Eq. (1), has been described elsewhere. [15] [16] [17] Some characteristic EC-values for the rings indicated in Fig. 2 are given inTable I. Fig. 1 . The labeling of these rings is indicated in Fig. 2 . In accordance with Fig. 3 , the "full" rings are denoted by Fig. 2 . Labeling of the rings of the fully benzenoid hydrocarbons from Fig. 1 . The symbols used agree with the annelation modes shown in Fig. 3 . The respective electron contents are given in Table I .
RESULTS AND DISCUSSION
By inspection of the data given in Table I , it can be seen that whereas all "empty" rings have nearly equal EC-values, the p-electron contents of "full" rings vary significantly. A detailed examination revealed that the main structural factor influencing the EC-value of a "full" ring is its annelation mode and, in particular, the number of "empty" rings attached to it.
Twelve distinct annelation modes may occur in the "full" rings of fully benzenoid hydrocarbons. These are shown in Fig. 3 .
Although the p-electron contents of different "full" rings of the same annelation mode need not be equal, they vary within remarkably narrow intervals. Details on these intervals are given in Table II.   TABLE II . Minimal and maximal p-electorn contents of equally annelated rings of fully benzenoid hydrocarbons. The labeling of the annelation models of "full" rings is shown in Fig. 3 Ring The results can be summarized in the following rules: Rule 1. All "empty" rings of fully benzenoid hydrocarbons have nearly the same p-electron contents. Contrary to the Clar-formula-based electron distibution pattern, "empty" rings contain around two p-electrons.
Rule 2. The p-electron content of "full" rings of fully benzenoid hydrocarbons varies significantly and mainly depends on the number of attached "empty" rings. The greater the number of neighboring rings is, the smaller is the EC-value of a "full" ring. Rings possessing a single neighbor (annelation mode A) contain more than five p-electrons; those possessing six neighbors (annelation model L) contain less than 2.5 p-electrons.
Thus the final conclusion is that in fully benzenoid hydrocarbons neither are the "empty" rings devoid of p-electrons, nor do the "full" rings contain (around) six p-electrons. Consequently, caution is needed when the electron structure (and from it, the chemical and physico-chemical properties) of benzenoid hydrocarbons are inferred from their Clar aromatic sextet formulas. 
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